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57 ABSTRACT

In a one way clutch of a starter having an outer member,
inner member and rollers, a planet carrier 1s formed inte-
orally with the outer member and through holes are formed
avolding cam chambers for rollers so as not to interfere with
cam chambers formed 1n the inner circumfierential surface of
outer member. At one end portion of outer member, limiting
portion for limiting the axial shifting of rollers 1s integrally
formed, and at the other end surface, a limiting plate for
limiting the axial shifting of rollers 1s provided and press-
fitted into pins. The limiting portion may be replaced by
another limiting plate. Through holes for the through holes
are formed at locations where the outer member 1s radially
thick, e.g., between circumierentially adjacent two of the
cam chambers.

21 Claims, 5 Drawing Sheets
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STARTER WITH IMPROVED ONE-WAY
CLUTCH STRUCTURE

This application 1s a CIP of Ser. No. 08/680,118, filed Jul.
15, 1996, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a starter for starting an
engine, and particularly to a starter with a clutch roller
movement structure.

2. Description of Related Art

A starter having a planetary gear reduction mechanism
and a one-way clutch 1s conventionally known by, for
instance, JP-U 50-45522. The structure of the planetary gear
reduction mechanism and one-way clutch of such a starter 1s
shown 1n FIG. 7.

The planetary gear reduction mechanism 1s comprised of
a sun gear 110 formed on the outer member circumierence
of an armature shaft 100, planetary gears 120 engaging with
sun gear 110, an mnternal gear 130 engaging with planetary
ogears 120, and a planet carrier 140 for rotating by receiving
a revolving power of planetary gears 120. Each planetary
ogear 120 1s supported rotatably, via a bearing 160, on the
outer member circumference of a pin 150 fixed on planet
carrier 140.

The one-way clutch comprises an outer member 170
integrally formed with planet carrier 140 1n an axially
shifting position therefrom, an inner member 190 formed on
the rear end portion of an output shaft 180, and rollers 200
disposed between outer member 170 and 1nner member 190.
A limiting plate 210 for limiting a movement of rollers 200
in the axial direction 1s caulked and fixed onto planet carrier

140 by a clutch cover 220.

However, since the abovementioned starter requires an
additional part (clutch cover 220) other than the one-way
clutch constituting members, such as outer member 170,
rollers 200, mmner member 190 and limiting plate 210, the
number of required parts 1increases and the number of fitting
works 1ncreases accordingly.

Also, 1n this starter, centering of outer member 170 1s
made by contacting the inner circumferential surface of
planet carrier 140 with the outer circumferential surface of
output shaft 180. Since this centering i1s performed at one
side of roller 200 1n the axial direction, and outer member
170 1s likely to become out of balance at the time of high
speed rotation, the gears of the planetary gear reduction
mechanism might be damaged when an 1imbalanced load 1s
added to outer member 170. To overcome this problem, a
centering method of contacting the inner circumierential
surface of limiting plate 210 with the outer circumferential
surface of output shaft 180 at both sides of rollers 200 has
been considered. In this case, since limiting plate 210 1s
caulked and fixed with planet carrier 140 (outer member
170) by clutch cover 220, there is a possibility that limiting,
plate 210 will shift in the radial direction with respect to
outer member 170 and 1t 1s difficult to perform the centering
surely.

Further, at the time of driving when the revolving power
of planetary gears 120 1s transmitted to planet carrier 140 via
pins 150, a heavy load 1s generated at a press-fitting portion
151 of pins 150 with respect to planet carrier 140. Therefore,
a length 1 of press-fitting portion 151 of pins 150 should be
taken long enough. As a result, planet carrier 140 has to be
designed long in the axial direction, a total length of the
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starter becomes long and it would bring a confrary result to
a compactness requirement of the same.

SUMMARY OF THE INVENTION

The present invention having been made 1n view of the
above-described problems has a first object of 1mproving a
one-way clutch structure for a starter.

The present invention has a second object of shortening a
total length of a starter with an improved clutch roller
movement limiting structure.

The present mvention has a third object of reducing the
number of required parts and required fitting works.

The present invention has a fourth object of simplifying a
centering operation of an outer member surely.

The present invention has a fifth object of reducing a
one-way clutch in size while maintaining strength of a clutch

outer member and planetary gear support pins.

According to one aspect of the present invention, pins and
rollers of a one-way clutch are not positioned opposing each
other 1n the axial direction, but the pins are directly fixed to
an outer member passing through one side of the rollers.
With the outer member being constituted as a planet carrier
of a planetary gear reduction mechanism, a length 1 the
axial direction of a starter can be reduced by the length of the
planet carrier, compared with the conventional starter in
which the outer member and the planet carrier are positioned
shifted 1n the axial direction.

Preferably, a limiting plate 1s fixed to the pins so that there
remains no need of a conventionally used fixing member
such as a clutch cover for fixing the limiting plate. This
reduces the number of required parts and the number of
required fitting works, and further a production cost.

More preferably, the inner circumierential surface of the
limiting plate fixed to the pins and the mner circumierential
surface of the limiting portion provided at the end portion of
the outer member contact with the outer circumfierential
surface of the inner member or the outer circumierential
surface of the output shaft. This enables centering operation
of the outer member to be done at the both sides the rollers.
With the limiting plates and the outer member being fixed
via the pins, the limiting plates do not shift in the radial
direction with respect to the outer member, and the centering
of the outer member can be performed surely.

More preferably, the pins are passed through 1n the axial
direction with respect to the outer member. This enables a
provision of the limiting plates at both end surfaces of the
outer member, and the same can be fixed to the pins
respectively. In this case, there 1s no need of placing a
limiting portion for limiting a movement of the rollers for
the outer member, and a configuration of the outer member
can be simplified.

Still preferably, 1n a structure 1n which the limiting plates
are disposed on both end surfaces of the outer member, the
inner circumferential surfaces of the both limiting plates are
fitted 1n contact with either the outer circumferential surface
of the inner member or the outer circumferential surface of
the output shaft. The centering operation of the outer mem-
ber can be performed at the both sides of the rollers. In this
case, since each limiting plate 1s fixed to the outer member
via the pins respectively, the limiting plates do not shift in
the radial direction with respect to the outer member,
therefore, the centering operation of the outer member can
be done surely.

According to another aspect of the present invention, a
one-way clutch which transmits a rotation force of a plan-
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ctary gear reduction mechanism to an output shaft includes
an mner member fixed to the output shaft, an outer member
forming a plurality of wedge-shaped cam chambers circum-
ferentially relative to an outer circumierence of the inner
member, and rollers disposed in the cam chambers, and
support pins are press-fitted into the outer member to
rotatably support the planetary gears thercon. Further, each
of the pins 1s positioned between circumierentially arranged
two of the cam chambers, fitted axially to a length which
overlaps at least a part of the rollers, and 1s positioned so that
at least a part thereof resides radially inside a radially
outermost portion of the cam chambers.

Preferably, the outer member has through holes formed
through the outer member axially to receive axially the
support pins.

Preferably, the cam chambers are provided circumferen-
fially at least at three locations at which the outer member
has a radial thickness thicker than that at radially outside the
cam chambers.

Preferably, the rollers has a diameter larger than that of the
support pins.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present mnvention
will become more apparent from the following detailed
description when read with reference to the accompanying
drawings, in which:

FIG. 1 1s a partially cross-sectional view illustrating a
starter according to a first embodiment of the present 1nven-
tion;

FIG. 2 1s a partially cross-sectional view 1illustrating a
starter according to a second embodiment of the present
mvention;

FIG. 3 1s a partially cross-sectional view illustrating a
starter according to a third embodiment of the present
mvention;

FIG. 4 1s a sectional view illustrating a one-way clutch
used 1n the third embodiment of FIG. 3;

FIG. 5 1s a sectional view 1illustrating the one-way clutch
taken along the line V—V 1n FIG. 4;

FIG. 6 1s a cross-sectional view illustrating a one-way
clutch according to a fourth embodiment of the present
mnvention; and

FIG. 7 1s a partially cross-sectional view illustrating a
conventional starter.

DETAILED DESCRIPTION OF PRESENTLY
PREFERRED EMBODIMENTS

Embodiments of a starter according to the present imnven-
tion will now be explained 1n more detail with reference to
the accompanying drawings, in which the same or similar
parts are denoted by the same reference numerals.

(First Embodiment)

In FIG. 1, illustrating a first embodiment of the mnvention,
a starter 1 comprises a motor 3 for generating a rotational
power to an armature shaft 2 upon energization, an output
shaft 4 disposed coaxially with armature shaft 2 1n front of
motor 3 (the left-hand side of FIG. 1), a pinion 6 press-fitted
on the outer circumierence of output shaft 4 via a bearing 3,
a planetary gear reduction mechanism 350 for reducing the
rotational speed of motor 3 (explained later), one-way clutch
40 for transmitting the rotational power to output shaft 4
from the planetary gear reduction mechanism (explained
later), a magnet switch 7 for conducting electricity to motor
3 as well as generating pushing power of pinion 6, and so on.
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Motor 3 1s comprised of an armature 8 having armature
shaft 2, fixed poles 9 disposed around the outer circumier-
ence of armature 8, a cylindrically-shaped yoke 10 for fitting
fixed poles 9 to the inner circumferential surface thereof, and
so on. Motor 3 starts its rotation after a starter switch (not
shown) is turned on, built-in contact points (not shown) in
magnet switch 7 are closed and armature 8 1s energized.

The front end portion of output shaft 4 1s supported
rotatably by the front end portion of a front housing 12 via
a bearing 11, and the rear end side thereof 1s supported
rotatably by a center case 14 via a bearing 13. At the middle
portion of the rear end of output shait 4, a recessed portion
having a cylindrical hollow space 1s formed along the axial
direction, and a front end of armature shaft 2 1s supported
rotatably by a bearing 15 disposed within the recessed
portion.

Center case 14 1s sandwiched together with yoke 10
between front housing 12 and rear housing 16, covering the
planetary gear reduction mechanism and the outer circum-
ference of the one-way clutch, so that the entire construction
1s fixed with a plurality of through bolts 17.

The pinion 6 1s integrally provided with a spline tube 18
which 1s helical-spline-fitted with the outer circumierence of
output shaft 4. Pinion 6 comes 1nto an engagement with a
ring gear 20 of an engine by a movement 1n which spline
tube 18 1s pushed forward along the helical spline on the
output shaft 4 via a lever 19. One end of lever 19 1s engaged
with the outer circumierence of spline tube 18 and the other
end 1s engaged with a rod 21 projecting mto the front end
side of the magnet switch 7, with 1ts middle portion being
supported pivotally by a supporting portion 12a of the front
housing 12.

Planetary gear reduction mechanism 50 1s a speed reduc-
tion device which reduces the rotational speed of motor 3 to
Increase an output torque, and 1s comprised of a sun gear 22
formed on the outer circumference of armature shaft 2, three
planetary gears 23 engaged with sun gear 22, an internal
ocar 24 engaged with each planetary gear 23 and a planet
carrier 25 to which a revolving power of planetary gears 23
1s transmitted.

Sun gear 22 transmits the rotation of armature shaft 2 to

three planetary gears 23 by rotating integrally with armature
shaft 2.

Three planetary gears 23 are respectively supported rotat-
ably via bearings 27 by pins 26 fixed onto planet carrier 25
and revolve around the outer circumierence of sun gear 22
engaging with sun gear 22 as well as with internal gear 24.

Internal gear 24 1s formed in the inner circumferential
surface of a cylindrical wall 14a of center case 14.

Planet carrier 25 1s integrally formed with an outer
member of a one-way clutch (the same reference numeral is
given as planet carrier 25), and rotates by receiving the
revolving power of planetary gears 23. Three through holes
are provided on planet carrier 25, and pins 26 are press-fitted
into the through holes respectively.

The one-way clutch 1s comprised of an outer member 25,
an inner member 28, rollers 29, springs (not shown) and so
on.

A plurality of wedge-shaped cam chambers (not shown)
are formed i1n the inner circumferential surface of outer
member 25, and rollers 29 are accommodated 1in the cam
chambers. Plural cam chambers are provided in the circum-
ferential direction of outer member 25 at even-spacing. It 1s
needless to say that through holes provided on planet carrier
25 are formed to avoid the cam chambers not to interfere
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with them. Therefore, pins 26 are press-fitted into the
through holes of planet carrier 25 passing the sides of rollers
29, with respect to a relation between pins 26 press-fitted to
the through holes and rollers 29 accommodated 1n the cam
chambers. However, pms 26 are not necessarily to be
provided passing through the radially outer circumierence of
rollers 29, and 1t 1s sufficient that the positions of pins 26 and
roller 29 overlap 1n the radial direction as long as the through
holes are formed avoiding the cam chambers.

At an end portion of outer member 25 (the left-hand side
in FIG. 1), a limiting portion 254 for limiting the shifting of
rollers 29 1n the axial direction 1s integrally formed as a
limiting plate. Limiting portion 254 1s provided by extend-
ing the end portion of outer member 25 into the inner
circumferential side 1n a siding-wall shape so that its 1inner
circumferential surface contacts the outer member circum-
ferential surface of output shaft 4. On the other end surface
of outer member 25, a limiting plate 30 for limiting the
shifting of rollers 29 in the axial direction together with
limiting portion 254 1s provided. Limiting plate 30 1s press-
fitted 1nto pins 26 fixed into planet carrier 25, and its inner
circumferential surface contacts the outer circumferential
surface of 1nner member 28. It 1s to be noted that the other
end face (at the side of planetary gears 23) of outer member
25 and an end face (at the side of planetary gears 23) of
rollers 29 form a substantially same plane.

Inner member 28 1s provided 1n a state that the rear end
portion of output shaft 4 1s enlarged 1n the radial direction.

Rollers 29 are provided 1n a columnar shape and transmit
the rotation of outer member 25 to mner member 28 by
locking outer member 25 with inner member 28 by being
pressed 1nto narrower spaces of the cam chambers at the
fime of the rotation of outer member 25.

Springs are accommodated 1 the cam chambers with
rollers 29 and pushing the rollers 29 1nto the narrower spaces
of the cam chambers.

The magnet switch 7 attracts a plunger (not shown)
accommodated therein by a magnetic force generated by
built-in coils (not shown), when the previously mentioned
starter switch 1s turned on and the coils are conducted. As a
result, contact points of motor 3 1s closed and pushing force
to pmion 6 1s generated by way of pivoting operation of
lever 19 through rod 21.

An operation of starter 1 will be explained next.

When the starter switch 1s turned on, the contact point of
motor 3 1s closed by magnet switch 7, armature 8 1is
energized and a rotational power 1s generated at armature 8.
Due to this, rotation of armature shaft 2 together with sun
ocar 22 drives to rotate three planetary gears 23. Although
cach planetary gear 23 1s engaged with sun gear 22 as well
as with internal gear 24, since internal gear 24 1s provided
on center case 14 and has a non-rotating structure, each
planetary gear 23 self-rotates around pins 26 and revolves
around the outer circumference of sun gear 22. The revolv-
ing power 1s transmitted to planet carrier 25 (outer member
25) via pins 26. Since the rotation of outer member 25 i1s
transmitted to inner member 28 via rollers 29 further, output
shaft 4 1s driven to rotate.

On the other hand, pinion 6 which 1s fitted on output shaft
4, by an attracting force of magnet switch 7, engages a ring
gear 20 by being pushed to the forward (the left-hand side
in the Figure) on the axis of output shaft 4 integrally with the
spline tube 18 via lever 19, so as to transmit the rotational
power to ring gear 20).

When pinion 6 1s rotated at a high speed by ring gear 20
after the engine 1s started later, the rotational speed of 1nner
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member 28 becomes higher than that of outer member 285.
However, since rollers 29 shift to wider spaces of the cam
chambers between mner member 28 and outer member 23
releasing the lock of inner member 28 and outer member 235,
there occurs no transmission of the rotational power from
inner member 28 to outer member 25 so that an overrun of
armature 8 1s prevented.

In this embodiment, since pins 26 are press-fitted 1nto
planet carrier 25 and limiting plate 30 for limiting the
shifting of rollers 29 in the axial direction 1s fixed to pins 26,
a conventionally used fixing member (e.g., clutch cover) for
fixing limiting plate 30 1s not required. Owing to this, since
the number of required parts and fitting works can be
reduced, the production cost can be reduced.

The centering of outer member 25 at the both sides of
rollers 29 becomes possible by a structure that the inner
circumferential surface of limiting plate 30 fixed to pins 26
and the 1nner circumierential surface of limiting portion 254
provided on the end portion of outer member 25 contacting
both the outer circumierential surface of inner member 28
and the outer circumierential surface of output shaft 4.
Therefore, an 1mproved balancing of outer member 2§
brings more stable balance of the same at high rotational
speeds such as at idling speed rotation. Therefore, noises
caused by the imbalance of outer member 25 can be reduced,
an offset load can be prevented, and damages of the gears of
the planetary gear reduction mechanism can be also pre-
vented.

Pins 26 are fixed with planet carrier 25 passing the sides
of rollers 29 without pins 26 and rollers 29 opposing 1n the
axial direction. By this construction, since outer member 25
and planet carrier 25 can be constructed integrally, compared
with the conventional starter in which outer member and
planet carrier are positioned shifting 1n the axial direction,
the axial length can be reduced by the length of planet
carrier. According to the structure of this embodiment,
compared with the conventional starter, the press-fitting
length of pins 26 with respect to planet carrier 25 can be
made longer, a surface pressure of the press-fitting portion of
pins 26 can be reduced, and therefore, pins 26 can be made
with a smaller diameter.

(Second Embodiment)

In FIG. 2 illustrating a second embodiment, two limiting
plates 30 and 31 are disposed at the both surfaces of outer
member 25 respectively, and each limiting plate 30 and 31
1s press-fitted nto pins 26. In this case, since a limiting
portion 25a (used in the first embodiment of FIG. 1) for
limiting a shifting of rollers 29 1s not required, a configu-
ration of outer member 25 can be simplified, and the
production of the same becomes simple. In this second
embodiment, the axial lengths of the outer member 25 and
the rollers 29 are made substantially equal.

(Variations)

In the first embodiment, limiting portion 254 1s provided
at one axial end portion of outer member 25 and limiting,
plate 30 1s disposed at the other axial end surface, but the
same advantage 1s obtained even when the positions of the
limiting portion 254 and limiting plate 30 are reversed. That
1s, limiting plate 30 1s disposed at one end surface of outer
member 25 and limiting portion 254 1s formed integrally at
the other end portion.

In the first embodiment, the inner circumferential surface
of limiting portion 254, and 1n the second embodiment, the
inner member circumierential surface of limiting plate 31,
contact the outer circumferential surface of output shait 4
respectively. It 1s also possible, however, to enlarge a width
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of mnner member 28 in the axial direction to the side of
pinion 6 so that the inner member circumferential surface of
limiting portion 254 and the 1inner member circumierential
surface of limiting plate 31 contact with the outer member
circumferential surface of inner member 28.

Although, through holes are formed on planet carrier 25
and pins 26 are press-fitted into the through holes 1n each
embodiment, there 1s no need of press-fitting pins 26 axially
to the full axial length of the through holes. As long as the
press-fitting length which can resist the load at the time of
driving can be obtained, 1t can have a structure 1n which the
pins 26 are press-fitted halfway into planet carrier 25.

(Third Embodiment)

In a third embodiment illustrated 1n FIGS. 3 through 3, the
structure of the one-way clutch 1s modified from the fore-
cgoing embodiments.

As 1llustrated 1n FIG. 3, a clutch mnner member 28 1s
formed by enlarging radially the diameter of an output shaft
4 to rotate with the output shaft 4. As illustrated in FIGS. 4
and 5, a clutch outer member (planet carrier) 25 disposed
radially outside the inner member 28 1s formed with a
plurality of wedge-shaped cam chambers 41 for storing
corresponding rollers 29 and spring chambers 42 for storing
corresponding springs 43. The spring chambers 42 extends
from the corresponding cam chambers 41 circumierentially
at a radially innermost surface of the outer member 46. The
outer member 46 1s rotatable with planetary gears 23 which
revolve around a sun gear 22. Each roller 29 1s mn a
cylindrical shape and normally biased by the corresponding
spring 43 toward a narrower space (in the counterclockwise
direction in FIG. 4). A clutch cover 30a is disposed at the
side of planetary gear reduction mechanism 50 to restrict the
axial movement of the rollers 29 toward the reduction
mechanism 50, while a plate 25b formed integrally with the
outer member 25 radially inwardly 1s placed at the side
axially opposite to the reduction mechanism 30 to restrict
the axial movement of the rollers 29 toward a pinion 6.

Support pins 26 are press-fitted into corresponding
through holes 25a formed 1n the clutch outer member (planet
carrier) 25. Each hole 15a passes through the outer member
25 1 the thickness direction and 1s positioned at the radially
thickest portion of the outer member 235, 1.€., between the
circumferentially arranged pairs of cam chamber 41 and the
spring chamber 42. Further, the hole 254 1s formed so that
its innermost portion 1s radially inside the outermost portion
B of the cam chamber 41. That is, the radius Dp from the
center O of the inner member 28 to the innermost portion of
the hole 254 1s set shorter than the radius Dr from the center
O to the outermost portion B. Here, the outermost portion B
1s on the circle defined by the radius Dr in FIGS. 4 and 5 and
1s radially the farthest from the outer circumference of the
inner member 28 where the space for the roller 29 is the
widest. As 1llustrated in FIG. 5, the pins 26 are press-fitted
axially into the holes 25a over the substantially the entire
length of the holes 254, or the entire thickness of the outer
member 235.

The one-way clutch 40 1n the third embodiment operates
in the same manner as in the foregoing embodiments.

According to the third embodiment, the pins 22 rotatably
supporting the planetary gears 23 are press-fitted over the
entire thickness of the outer member (planet carrier) 26, the
axial press-fitted length of the pins 26 can be assured 1n the
outer member 25 without thickening the outer member 25 1n
the axial direction. Thus, the axial length of the one-way
clutch 40 may be shortened.

Further, since a part of the pin 26 may be placed radially
inside the outermost portion B of the cam chamber 30, 1.¢.,
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(Dp<Dr), the distance between the radial centers of the sun
ogear 22 and the pin 26 need not be changed even 1n the case
the roller 29 has the same diameter as the conventional one.
As a result, without reducing the mechanical strength of the
outer member 25 and the pin 26, the axial length of the
one-way clutch 40 can be shortened and the starter 1 can be
reduced 1n both 1ts size and weight.

Still further, since each pin 26 1s press-fitted at the
position between the circumierentially adjacent two of the
cam chambers 41, the cam chambers 41 can be widened.
Thus, the diameter of the rollers 29 can be made large
enough to reduce the surface pressure of the rollers 26
relative to the inner member 28 and the outer member 285.
Thus, the diameter of the rollers 29 are made larger than that
of the pins 26. With the reduction in the surface pressure, the
number of the rollers 29 may be reduced and the number of
the component parts (rollers 29, springs 43 and chambers 41
and 42 therefor) may be reduced. In actual practice the
clutch structure comprising chambers 41 and 42, roller 26
and spring 43 may be provided only at three locations
circumferentially, while enabling centering of the inner
member 28 and the outer member 235.

Furthermore, since the through holes 254 formed 1n the
outer member 25 do not interfere with the cam chambers 41
or the spring chambers 42, the through holes 254 need not
be blinded but may be formed to pass through the outer
member 25 1 the thickness direction or 1n the axial direc-
tion. Thus, with respect to the hole length or depth, drilling
the through holes will obviate special drilling care which
would otherwise be required in the case of drilling blinded
holes.

It 1s to be noted that the pins 26 need not be as long as the
full axial length or thickness of the outer member 25 but may
be 1n a shorter length which assures the required mechanical
strength. This will further reduce the weight of the starter.

(Fourth Embodiment)

In a fourth embodiment 1llustrated in FIG. 6, 1n consid-
eration of the fact that the largest stress will concentrate on
the portions C and D of the outer member 25 when the
rollers 29 move to the narrowest portions of the cam
chambers 41, the through holes 254 are formed between the
portions C and D, particularly at the position radially outside
the spring chambers 31, at which the outer member 25 1s
thicker radially than radially outside the cam chamber 41.
Thus, the pins 26 can be fitted without weakening the
strength of the outer member 25. In this embodiment, the
through holes 25a are so positioned that the radially inner-
most portions of the holes 254 and the pins 26 are radially
inside the widest portion B of the cam chamber 41, 1.e.,
radially mside the arc of radius Dr.

The present invention should not be restricted to the
above-described embodiments and variations but may be
modified 1n various other ways without departing from the
spirit and the scope of the 1invention.

What 1s claimed 1s:

1. A starter comprising;:

a motor,
an output shaft having a pinion thereon;

a planetary gear reduction mechanism having planetary
gears for reducing a rotational speed of said motor;

a one-way clutch having an outer member for being
rotated by said planetary gears, an inner member
formed at a rear end of said output shaft, and rollers
disposed between said outer member and said inner
member; and
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pins supporting said planetary gears thereon and fixed to
said outer member, said pins being disposed so as to be
at least one of radially and angularly offset with respect
to said rollers so as to be free from interference
therewith, wherein;

said one-way clutch has a limiting plate disposed on an
end surface of said outer member for limiting a shifting
of said rollers 1n an axial direction, and

said limiting plate 1s fixed to said pins.
2. A starter according to claim 1, wherein;

said outer member has an integral limiting portion dis-
posed at an end portion opposite to an end surface, at
which said limiting plate are disposed, for limiting said
shifting of said rollers 1n said axial direction with said
limiting plate, and

an 1nner circumierential surface of said limiting portion
and an inner circumierential surface of said limiting
plate contact at least one of an outer circumierential
surface of said inner member and an outer circumfer-
ential surface of said output shaft.

3. A starter according to claim 1, wherein;

said limiting plate 1s disposed at both end surfaces of said
outer member and fixed to said pins respectively.
4. A starter according to claim 3, wherein;

cach mner circumierential surface of said limiting plate
contacts at least one of said outer circumierential
surface of said inner member and said outer circum-
ferential surface of said output shatft.

5. A starter for an engine having a ring gear, comprising:

an output shaft having a pinion thereon for engagement
with said ring gear;

a starter motor having an armature with an armature shatft;

a speed reduction mechanism having a sun gear formed
on said armature shaft, planetary gears engaged with
said sun gear and rotatably supported via support pins,
and an internal gear engaged with said planetary gears,
said mechanism transmitting a rotation of said armature
shaft to said output shaft in a reduced speed; and

a one-way clutch having an mner member fixed to said
output shaft, an outer member facing radially said inner
member and opening axially toward said planetary
gears, and rollers disposed between said inner member
and said outer member, an end face of said outer
member and end faces of said rollers being on a same
plane at a side of said planetary gears,

wherein said support pins extend from said end face of
said outer member toward said planetary gears, and
further comprising:

a limiting plate disposed on said end face of said outer
member for limiting an axial movement of said rollers,
and fixed to said support pins for said planetary gears.

6. A starter according to claim 5, wherein;

an 1mnner circumierential surface of said limiting plate 1s
kept 1 contact with an outer circumferential surface of
said mnner member.

7. A starter according to claim 5, further comprising:

a limiting portion formed integrally with said outer mem-
ber at another end face of said outer member for
limiting the axial movement of said rollers.

8. A starter according to claim 7, wherein;

an inner circumierential surface of said limiting portion 1s
kept 1n contact with an outer circumferential surface of
said output shaft.

9. A starter according to claim §, wherein;
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10

an axial length of said outer member 1s substantially equal
to that of said rollers; and

limiting plates are disposed on both axial ends of said
outer member for limiting an axial movement of said
rollers.

10. A starter according to claim 9, wherein;

an 1nner circumferential surface of one of said limiting
plates 1s kept 1n contact with an outer circumferential
surface of said mner member, and

an 1nner circumierential surface of another of said limat-
ing plates 1s kept 1n contact with an outer circumfer-
ential surface of said output shatft.

11. A starter comprising:

a motor,
an output shaft having a pinion thereon;

a planetary gear reduction mechanism having planetary
gears for reducing a rotational speed of said motor;

a one-way clutch disposed to transmit a rotation force
from said reduction mechanism to said output shaft,
said clutch including an mmner member fixed to said
output shaft, an outer member forming a plurality of
wedge-shaped cam chambers circumierentially relative
to an outer circumference of said mmner member, and
rollers disposed 1n said cam chambers; and

pins press-fitted into said outer member to rotatably
support said planetary gears thereon,

wherein each of said pins 1s positioned between circum-
ferentially arranged two of said cam chambers, fitted
axially to a length which overlaps at least a part of said
rollers, and 1s positioned so that at least a part thereof
resides radially inside a radially outermost portion of
sald cam chambers;

a limiting plate disposed on an axial end face of said outer
member for limiting an axial movement of said rollers,
and fixed to said support pins for said planetary gears,
wherein said limiting plate 1s positioned so as to be
adjacent to an axial end of each said roller.

12. A starter according to claim 11, wherein:

said outer member has through holes for receiving axially
said support pins and said through holes pass through
said outer member axially.

13. A starter according to claim 11, wherein:

said cam chambers are provided circumierentially at least
at three locations.
14. A starter according to claim 11, wherein:

said rollers have a diameter larger than that of said support
pIns.

15. A starter comprising:

a motor,

an output shaft having a pinion thereon;

a planetary gear reduction mechanism having planetary
gears for reducing a rotational speed of said motor;

a one-way clutch disposed to transmit a rotation force
from said reduction mechanism to said output shaft,
said clutch including an mner member fixed to said
output shaft, an outer member forming a plurality of
wedge-shaped cam chambers and a plurality of biasing
member chambers, each extending circumierentially
relative to an outer circumierence of said 1nner
member, each said biasing member chamber being
open to a respective cam chamber, each said cam
chamber having a radially narrower space and a radi-
ally wider space, said narrower space being defined at
a side of said cam chamber circumferentially opposite
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to said respective biasing member chamber, rollers
disposed respectively 1n said cam chambers, and bias-
ing members for respectively biasing said rollers
toward said narrower spaces of said cam chambers
disposed respectively 1n said biasing member cham-
bers; and

pins fixed to said outer member to rotatably support said
planetary gears thereon,

wherein each of said pins 1s positioned at a location other
than radially outside of said cam chambers and fitted
axially to a length which overlaps at least a part of said
rollers.

16. A starter according to claim 15, wherein:

said outer member has through holes for receiving axially
said support pins and said through holes pass through
said outer member axially.

17. A starter according to claim 15, wherein:

said location 1s at a radially thickest portion of said outer
member.
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18. A starter according to claim 15, wherein:

said location 1s radially outside said biasing member
chambers.
19. A starter according to claim 15, further comprising;:

a limiting plate disposed on an axial end face of said outer
member for limiting an axial movement of said rollers,
and fixed to said pins for said planetary gears, wherein
said limiting plate 1s positioned so as to be adjacent to
an axial end of each said roller.

20. A starter according to claim 19, wherein said limiting

plate 1s disposed between said reduction mechanism and
said one-way clutch and said pins pass through said limiting

> plate.

21. A starter according to claim 15, wherein each of said

pins 1s disposed at a circumferential position corresponding
to and radially outside a said biasing member chamber.
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